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,3? 



signal input it is possible securely, imaging system where 
electricity consumption is littlewith low cost, is superior even 
in safety is offered. 

[Means to Solve the Problems] 

As for imaging system 35 of pen type, signal of liquid crystal 
display device has pen main body 36 of cylindrical which 
inputs light signal into suffering input surface which the 
optical input is done, tip portion by contacting, it possesses 
passage 37 in the tip portion of pen main body 36, has light 
emitting diode 38 and battery 39 for interior of the pen main 
body 36. 

light emitting diode 38, in order almost to agree with center of 
passage 37, to beopposed and arranged optical axis, through 
passage 37, suffering input surface which opposes is 
irradiated to signal input possible illumination. 

passage 37 light which it occurs from light emitting diode 37 
decides input area of light signal for constriction* suffering 
input surface in thickness extent of character. 



Claims 

.'[»#« i] v 

ISA*® iz9 ****** *^>l!OB«A 



[Claim(s)] 
[Claim 1] 

In imaging system of pen type which inputs signal into 
thesuffering input surface, 
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pen main body of cylindrical which provides 
light-transmitting part in tip portion and, 

In order to oppose with aforementioned light-transmitting part 
in interior of this pen main body, it was arranged, through this 
light-transmitting part, it possessed light emitting diode which 
irradiates suffering input surface which opposes imaging 
system 0 which is made feature 

[Claim 2] . 

It was provided between light emitting diode and 
light-transmitting part, light from light emitting diode it 
possessed lens which light collection is done in suffering 
input surface which opposes to light-transmitting part imaging 
system 0 which is stated in Claim 1 which is made feature 

[Claim 3] 

imaging system 0 which is stated in Claim 1 or 2 to which 
pen main body, and had the fixing portion and these movable 
part and lies between between fixing portion spring which 
support movable part and this movable part which possess 
light-transmitting part in the tip in advanceable and 
withdrawable alongside optical axis direction makes feature 

[Description of the Invention] 

[oooi] ; 

[Technological Field of Invention] 

this invention regards imaging system of pen type which 
inputs signal vis-a-vis predetermined suffering input surface. 

[0002], 
[Prior Art] 

Generally, input device of pen type because of operability and 
yesgeneral characteristic which are superior, PAD is used by 
also personal computer etc furthermore, in future more and 
more is thought thething which spreads. 

[0003] . 

And, as input device of this kind of pen type, there is a thing 
withsuch as electrostatic couplings electromagnetic 
connection or pressure-sensitive . 

[0004] 

But, when as for thing, electricity consumption also cost is 
high largely with electrostatic coupling system, also S/N ratio 
is bad, perspiration is attached to the input screen, you cannot 
use. 

[0005] 

In addition, in addition to fact that as for thing, in thesame 
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*j&<*#<=ixh*iK<. s/n tttm^^S^T 

[0006] 

*6i^'*E«a>*»i*»*ft^ll<,s^-tt3&< 

[0007] 

^<7)^>A*T\ Hfc*«*"SSftfl1?* lift 
7-76283 #^*EK©»**<»6*tri^ 0 



[0008] 

C(7)#BS¥ 7-76283 #^«E«©3lfc^A* 
[0009] 

.■w*xtw»« ii ±ici*.-ttt-eti*»-- 

#<Dj£SH 12 £ <fctffl«tt 13 *<fft«K*^L 

*LT, ^Hb(7)^2^ 12 £'£lflmi 13 ©■ 
#XiiaftiSI^*.»Blh7>2?Xir 14*39111 

**a is «j:t;fl«iM«« i6 A^ti^ti 

i&t&jk&tik 12 t-{*iz»*a?*i. v-*ma 
ma i6 i^*t*tt-#ic»sR**trL^o 

[0010] 

zrofc».awH*«a 15 &&xfffi&}®mn 

a 16 fl>-*tt^«#«ttfc»Ufty , HSUt 

t^»fii*afca>iuii3aXa?ttfc»fti-ii#» 



way, electricity consumption to be large also cost is high with 
electromagnetic induction , also S/N ratio is bad, those whose 
influence of magnetic field is large as the display device 
cannot be used. 

[0006] 

Furthermore, those of pressure-sensitive type resolution are 
rough, S/N ratio isbad. 

[0007] 

Vis-a-vis this, solves each problem which description above is 
done be able to do with pen input of lighting system, with pen 
input ofthis kind of lighting system, inside substrate which 
image display is done, theconstitution which is stated in for 
example Japan Unexamined Patent Publication Hei 7-76283 
disclosure as imaging system which image input is done, is 
known. 

[0008] 

Referring to active matrix liquid crystal display device which 
shows liquid crystal display device for light pen input which, 
is stated in this Japan Unexamined Patent Publication Hei 
7-76283 disclosure in Figure 1 3 you explain. 

[0009] 

On matrix array substrate 1 1 which was formed with glass or 
other insulating transparent substrate, respective multiple 
scanning line 12 and signal line 13 through insulating film, 
crossing mutually, wiring it is donein matrix. 

And, lamella transistor 14* transparency element electrode 
1 5 and auxiliary capacity electrode 16 is providedrespectively 
in these scanning line 12 and each intersection vicinity of 
signal line 13. 

In addition, each lamella transistor 14 is formed scanning line 
12 to which gate electrode corresponds as one unit, source 
electrode is formed signal line 1 3 whichcorresponds as one 
unit, drain electrode is formed to pixel electrode 15 and 
theauxiliary capacity electrode 16 which correspond 
respectively as one unit. 

[0010] 

And, as for these each lamella transistor 14, when between of 
gate* source becomes the on state, current flows between 
source * drain. 

Because of this, transparency element electrode potential of 
15 and theauxiliary capacity electrode 16 signal potential 
becomes equal, signal voltage joins to liquid crystal which 
was filled between unshown counterelectrode , corresponds in 
signal voltage and isindicated. 
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[0012] 

f=tt»7Mj*xttl=Ilil**ifcji*« 12 feck 
tfflMMi 13 ©**jj[*tjfil=, $ABttfta>ft 
HH?^** 14 ittMlC; S^m^-fflOgjt 

18 «-#V**l«lt*tt*t;«.*4HI 13 fc¥ 

■fTicflt*A*JH©A*ffll#ll 19 turtrv 

-So 

[0013] 

■.-hmatra*^.*** 12 
W>*«i*«3feffia>tt»«« is -i-f*iz» 

#A*fll*« 19 |* % Ts-fv^Vm* 20 

*4H/CRtti@B2i lc»tt$tiTl^ 0 

[0014] 

<ffc\ X-f 20 14 X K5*f /* 22 IZcfc 

13 lcH««#SW*«»-r4fct. 

■T o • ; 
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«Wc YK7-M23 lcj:oTIB3fctt***L*.- -. 

[0015] 

14, IH 1 1 fc&lSm 12 -e^f cfcdlc, M ftSffi 

24 mft£ttti&o 

zcDttfamisi 24 o v-*©isici4»iama 25 
^;u$26*<isitb*iri^o 

X* 14fc<ktfft*ffl»«h7>S?Xir 17 A<»lt 
' 6ttfcBi, ttflSffi 24 0>ttn«a 25 A<»lt 
..6*ifclB*^ IBH*«oTSlM=»fl1-*J:9 
■lc||#*t>*ti. vHJ$X7b-f ME 1 1 fccfctf 



[0011] 

Here, recently, active layer transistor of polycrystalline silicon 
is observed as the lamella transistor 14 in order to drive liquid 
crystal. 

As for this polycrystalline silicon lamella transistor there is a 
benefit that with high mobility , can beinstalled also drive 
circuit on substrate. 

[0012] 

On one hand, in order to make liquid crystal display device 
for light pen input, as in each intersection vicinity of scanning 
line 12 and signal line 13 which wiring are done, 
separatelyfrom lamella transistor 14 for liquid crystal driving, 
lamella transistor 17 for incident light of photoreceptor 
andauxiliary capacity 1 8 for incident light are provided 
respectively in the matrix, input signal line 1 9 for signal input 
is provided parallel with each signal line 13. 

[0013] 

And, gate electrode of lamella transistor 17 for this incident 
light is formed, in same wayas gate electrode of lamella 
transistor 14 for liquid crystal driving, scanning line 12 as one 
unit, the source electrode is connected by input signal line 1 9, 
drain electrode is formed auxiliary capacity 18 for incident 
light as one unit. 

In addition, each input signal line 1 9, through switching 
element 20, is connected to read-out circuit 21 . 

[0014] 

Furthermore, as sequential it changes switching element 20 
with Xdriver 22 andoperates, sequential supplies image signal 
to each signal line 13 from image signal delivery 
line,sequential signal is read out from each input signal line 1 
9. 

In addition, each scanning line 12 sequential electricity supply 
is done in same way as thenormal liquid crystal display device 
with Ydriver 23 . 

[0015] 

This way matrix array substrate 1 1 which is formed, as shown 
with Figure 1 1 and Figure 12, iscombined with opposite 
substrate 24. 

counterelectrode 25 is provided, in one surface of this 
opposite substrate 24, in addition, the collar filter 26 is 
provided in opposite surface . 

And, lamella transistor 14 of matrix array substrate 1 1 and 
surface where it can provide the lamella transistor 17 for 
incident light and surface where it can provide 
counterelectrode 25 of opposite substrate 24, maintaining 
spacing, in order to oppose mutually, it iscombined, liquid . 
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[0016] 

£fc.29 it/^<7^bX\ Z.GiKytt'iV 29 

i*,ia ii ic^-ritfi)cT*iiTh i ^xTU'fSis 

1 1 a>SBffl£Aattllfl%£ 30 £ttLTtt|S]L 

*fc, @ 12 IZTjitffitflT'teti |S]S1fi 24 
-7*JU$26B£AttBB3fett.30*fl'LT»fi] 

Z*i6H 11 fc<fctf0 12 IC^lvfftO) 
®Aa®<hLT<Dffilt«I*tS 31 Wm-feh 

Xi^o 

[0017] 

C0> JcS&BBBSiBBlc&liT. -eoa^H 

*«ofcAafcLr©7jf 33 x*f£irr .5 

18 :®Btfctt. CftjfeU— 9B 



19 ts&xfxjvT^vm* 20 zmcx 

[0018] 
[0019] 

fiz&zxjKofflm&xtbZAJjwmizyttf 

[0020] 

■[BWa6<«*L.«tr*BBl 

C^cfedftftA^bflftSirLT 



crystal 27 is enclosed inside spacing of matrix array substrate 
1 1 and the opposite substrate 24. 

[0016] 

In addition, as for 29 with back light, as for this back light 29, 
with theconstitution which is shown in Figure 1 1 through 
back side and the incident side polarizing plate 30 of matrix 
array substrate 1 1 , it is opposed. 

In addition, with constitution which is shown in Figure 12 
collar filter 26 side of opposite substrate 24 through and 
incident side polarizing plate 30, it is opposed. 

Furthermore, at time of whichever constituting which is 
shown inthese Figure 1 1 and Figure 12, exiting side 
polarizing plate 3 1 as suffering input surface is provided in 
theillustration upper part which becomes exiting side. 

[0017] 

When it irradiates with light pen 33 in this kind of liquid 
crystal display device, top of exiting side polarizing plate 3 1 
which is display screen, as light source which squeezes 
irradiated region,because optical leakage current in OFF state 
of lamella transistor 17 for incident light which is shown with 
Figure 13 which is in position of region whichwas irradiated 
changes, as for potential of auxiliary capacity 1 8 for incident 
light which corresponds to this, It changes attendant upon 
change of this optical leakage current. 

When and, lamella transistor 17 for incident light becomes on 
state, potential of theauxiliary capacity 18 for incident light it 
is expressed to read-out circuit 21 via the input signal line 1 9 
and switching element 20. 

[0018] 

This way, signal can be inputted into desired position of 
liquid crystal display picture, with light pen 33 . 



[0019] 

And, with this kind of optical input system, is a problem of 
system with suchas electrostatic coupling when perspiration is 
attached to input screen which cannot be used,problem etc 
where problem* resolution which cannot use those whose 
influenceof magnetic field is large problem that and as display 
device is rough can besolved. 

[0020] 

[Problems to be Solved by the Invention] 

By way, until recently laser where strong illumination 
isacquired vis-a-vis input surface was used as light source of 
this kind of optical input pen. 

But, laser cost is high and must consider either safety. 
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[0021] 
[0022] 

»«**wsu a»ft«*A*3S«Rrftt-r* 

[0023] 

^**A*iBli«**-&«U>XtJl«|Lfc4 

«t^«*y-f *-K-eti«#A*ici&K«t!ias 

[0024] 

*ic»f*»Ei-i6i:rA*ffl*3it©ii** 

[0025] 



[0021] 

As for this invention, considering to above-mentioned 
problem, beingsomething which you can do, signal input it is 
possible securely, the imaging system where electricity 
consumption is little with low cost, is superior even in safety 
is offered makes objective. 

[0022] 

[Means to Solve the Problems] 

It is something which possesses light emitting diode which 
irradiates thesuffering input surface where imaging system of 
this invention is arranged, opposes inorder to oppose with 
aforementioned light-transmitting part in pen main body of 
the cylindrical which provides light-transmitting part in tip 
portion in imaging system of pen type which inputs signal 
into suffering input surface, and interior ofthis pen main body, 
through this light-transmitting part. 

As and, with light-transmitting part which provides light from 
light emitting diode, in the tip portion drawing* illumination 
territory is decided in necessary size, assured signal input 
makes possible, also electricity consumption is little with low 
cost, is superioreven in safety. 

[0023] 

In addition, it is provided between light emitting diode and 
light-transmitting part, lightfrom light emitting diode it is 
something which possesses lens which the light collection is 
done in suffering input surface which opposes to 
light-transmitting part. 

And, to provide lens between light emitting diode and 
light-transmitting part , because the light collection it tried to 
do light from light emitting diode, without depending on 
passage while light flux character in necessary size drawing,it 
becomes illumination which is necessary for signal input even 
with the light emitting diode where light emitting illumination 
is low relatively. 

[0024] 

Furthermore, because pen main body movable part and this 
movable part which possess light-transmitting part in tip 
being something which has fixing portion and these movable 
part and lies between between fixing portion spring which 
support in advanceable and withdrawable alongside optical 
axis direction, maintaining elasticity movable part of tip 
vis-a-vis fixing portion of pen main body, constituted in the 
advanceable and withdrawable, width of light flux for input it 
can change according to pencil pressure for pen main body. 

[0025] 
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[0028] 
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■ 'So 
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[Embodiment of the Invention] 

Below, referring to drawing, you explain one embodiment of 
imaging system of this invention. 

[0026] 

imaging system 35 of pen type showing in Figure 1 signal like 
the exiting side polarizing plate 3 1 which it shows with Figure 
1 1 or Figure 12 of for example liquid crystal display device in 
thesuffering input surface which optical input is done, being 
something which inputs light signal by contacting, has pen 
main body 36 of cylindrical, as light-transmitting part the 
passage 37 has been provided tip portion in tip portion of this 
pen main body 36. 

In addition, battery 39 which becomes light emitting diode 38 
and power supply isprovided in interior of this pen main body 
36. 

light emitting diode 38, in order for optical axis almost to 
agree with center of passage 37, to be opposed and arranged, 
through this passage 37, thesuffering input surface which 
opposes is irradiated to signal input possible illumination. 

And, passage 37 light which it occurs from light emitting 
diode 38, decides the input area of light signal for 
constriction % suffering input surface in thickness extent of 
the character. 

[0027] 

Here, as for light emitting diode 38, wavelength those about 
of 580 - 610 nm being high brightness , when polycrystalline 
silicon lamella transistor is used according to experiment, as 
lamella transistor 17 for incident light, at time of illumination 
and S/N ratio at time ofhon- lighting 1 00: In order 1 to try to 
be, illumination which is shown below becomesnecessary at 
time of illumination vis-a-vis wavelength about of 580 -610 
nm. 

As attained degree of light to namely, lamella transistor 17 is 
high, shown in Figure 12, when optical transmittance etc of 
polarizing plate 31 is considered, illumination of 100,000 lx 
extent is needed even with when it irradiates from matrix 
array substrate 1 1 side. 

[0028] 

In addition, when amorphous silicon lamella transistor is used 
for lamella transistor for incident light of thesuffering input 
surface side, because sensitivity is approximately 1 0 times of 
the polycrystalline silicon lamella transistor, illumination of 
10,000 lx extent becomes necessary. 

Furthermore, when it is a liquid crystal display device to 
which suffering input surface side does notuse polarizing 
plate 3 1, it is a realizable below above-mentioned 
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[0029] 

mttmM^to s/Nit*< 100:1 ttty+mtt 

[0030] 

a©iM»A*»«35i*.ai»«!fli*«3i«tir 

6ti*cfc*6, 36 rtlzfel\T3B*y 

K 38 *d>LWtTfc«U 2WL 37 
+it>^*»tB«-*"*"*«k3l-, 36 

[003 i] 
[0032] 

* 40 *»lt, 40 iCcfcy**^* 

— K 38 i:** 39 fc©IHfl)«»*MIEHf 

OiHMv* 40 *<BHCr*7ft 39 fr&VBtftt 

**y^*-K 38 *jauT***©tf. 

[0033] : 
[0034] 

C©HJSfl)»ttlCj3^T*, fiM<7)^>*ft 36 
£JBl\ ft»»lClian 37.£RltTl**o 

38te*i;*©«arft*«a39*»itrL^* 0 

[0035] 

c<DHffi(D»ffiT*i*. *«y-f k 38 tan 

37 fc«)IHlZU>X42 *SM\ CCDb>X 42 lC<fc 
oT»*y^*-K 38 fri&SCfc**. a?L 37 

ic»fl+*ffl»«I#* 3i icl****.c:© 



[0029] 

When this kind of light emitting diode 38 is used, at time of 
illumination and the S/N ratio at time of non- lighting 100: 
becomes with 1, assured light signal inputbecomes possible. 

[0030] 

In addition, with embodiment which is shown with Figure 2, 
tilting the light emitting diode 38 a little from fact that it is 
used with state which istilted usually, imaging system 35 of 
pen type, a little with exiting side polarizing plate 3 1 
etcvis-a-vis suffering input surface, in inside pen main body 
36, it installs, inorder also passage 37 for center almost to 
agree with optical axis, itshifts a little from axis center of pen 
main body 36. 

[0031] 

This way when it constitutes, tilting imaging system 35 of pen 
type, whenyou used, light it projects it becomes efficiently 
possiblevis-a-vis suffering input surface. 

[0032] 

In addition, as in illustration, in lobe of pen main body 36, on 
it provides in order to open and close electric circuit between 
light emitting diode 38 and battery 39 with this Switch 40 , it 
constitutes Switch 40 which operates with contact with 
suffering input surface. 

This way when it constitutes, when tip portion of imaging 
system 35 of pen type contacted exiting side polarizing plate 
3 1 only, Switch 40 closing, power supply to besupplied from 
battery 39, because light emitting diode 38 lighting is done, 
the electricity consumption it can decrease. 

[0033] 

Next, embodiment which is shown with Figure 3 is explained. 
[0034] 

Regarding this embodiment, passage 37 is provided in tip 
portion making use of pen main body 36 of cylindrical. 

In addition, battery 39 which is a light emitting diode 38 and 
its power supply in interior ofthis pen main body 36 is 
provided. 

[0035] 

With this embodiment, it provides lens 42 between light 
emitting diode 38 and the passage 37 /light collection doing 
light which with this lens 42 it occurs from light emitting 
diode 38, in exiting side polarizing plate 31 which opposes to 
passage 37, in order toirradiate this portion with light source 
image of signal input possible illumination, itconstitutes. 



Page 10 Paterra Instant MT Machine Translation 



JP1998283113A 



1998-10-23 



CflfctfK Sfl.37 (DfUmt. U>X42 
[0036] 

KIT, ±i$<DHtJ3U-f &=b^ ^HW^-fX 
(D'O*** 36 (DrtSHcS^V*- K 38 t 

ctt;ii 10 ^#B§LTUtBj-r-5o 



[0037] 

CCT\ «&ffl<DU>X 42 lRM£'>fc< 

Lf=#oT. 1 tt[CJS^tlTt^-5L/>X42 1*, P 
[0038] 

@ 9 ic^-T PSa a>3gpfc?-<;i— 
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n^'f^-K 38 ©Ttffiiicsi:!^ ntft 

yj*— K 38 (D^E— ,/UKSIk l^tfJ&Ul/XO) 
[0039] 

[xti] .;' 

d/s«l •. 
(fctjllS, d/s) 
[0040] 
[*C2] . 
r/R=sin 



Because of this, it sets inner diameter of passage 37, more 
largely than the outer diameter of light flux which light 
collection is done with lens 42. 

[0036] 

Below, in interior of pen main body 36 of above-mentioned 
constitution and namely, actual size, light signal enterable 
illumination is actualized by providing lens 42 for light 
collection which consists of plastic lens where light emitting 
diode 38 and multiple sheet are thin, vis-a-vis liquid crystal 
display device or other exiting side polarizing plate 31, input 
light flux of the suitable thickness is obtained in character 
input, it is possible , ,referring to Figure 9 and Figure 10, you 
explain. 

[0037] 

Here, it decreases aberration in lens 42 for light collection, in 
order tohold down cost low, it uses spherical ball lens of thin 
multiple sheet. 

Furthermore, method which makes reduction draw ratio 
combiningseveral lens, with distance of light source and 
image as minimum is to designate mutual distance between 
lens as 0. 

Therefore, as for lens 42 which is drawn in one layer, aperture 
and radius of curvature same N have superposed lens. 

[0038] 

By way, lens is thin, in order namely for formula of the gauss 
to be formed, it is necessary for relationship which isshown 
below to be formed. 

Furthermore, as shown in Figure 9, in light flux inside 
direction characteristic;th which is given out from light 
emitting diode 38 of aperture a lens 42 of radius r s radius of 
curvature thickness d, vertically to optical axis of light 
emitting diode 38, at same time, areplaced in position of 
distance s from tip of portion whichdoes role of mold parU 
so-called lens of light emitting diode 38. 

[0039] 

[Formula 1] ■ / 

d/s<<l 

(You assign for example d/s 
[0040] 
[Formula 2] 
r/R=sin ;ph -;ph 

Here, as for d as for thickness s ;ph of lens center edge of lens 
and line which ties center of curvature optical axis and with 
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[0041] . 
[xC3] 

r/R^O.31 

[0042] 

[0043] : 
[5C4] ■. 
P(s,r)=AxF(s,r) 

^my^-^KSP^WSW), F(s,r)li T(s,r)£§: 
^J±,M(s,r)^/]N«$<tLfcii^. #5t-e-£* 

[0044] 

[S5] . ; 

F(s,r)=T(s,r)/{M(s,r)} 2 

T\ S* 0.31 ir-TSo )tte<t. ikiL&mt s £: 
rirft&o 

[0045] 

tZX\ F(s,r)l* WTO) *5ic***i* 0 
[0046] 

s 



[0047] 
[3 6] 

F(s,r)={2N(n-l)ws/r-l} 2 
[0048] 

s>(r-a)/tan(0/2)<7)£:£. +ttbi % 
X42T*£#£;h,£i§£l*. 



the angle which is formed, give restriction below to ratio with 
the radius r and radius of curvature R of lens. 

[0041] 

[Formula 3] 

r/RD0.31 

In addition, light which comes out of light emitting diode 38, 
passing by the front surface of mold part from tip, passing by 
side surface of portion and mold part which come out has 
portion which comes out, former with portion inside so-called 
direction characteristic, means to gather this. 

[0042] 

illumination P which is achieved with state of Figure 9 is 
displayedfollowing way. 

[0043] 

[Formula 4] 

P(s,r)=AXF(s,r) 

However, A= (All light flux inside direction characteristic of 
light emitting diode ) / (cross-sectional area of mold part ), F 
(s,r ) when incident light ratio and the M (s,r ) are designated 
as reduction draw ratio, can give T (s,r )with next formula. 

[0044] 

[Formula 5] 

F (s,r ) =T (s,r ) / {M (s,r )} <sup>2 

Furthermore, because there is a condition of Formula 3, 
r/R=w (w with constant, makes maximum 0. 31. ) thedistance, 
independent variable becomes s and r. 

[0045] 

Here, F (s,r ) is displayed like below. 
[0046] 

First, at time of s< (r-a ) /tan (;th / 2), light inside thedirection 
characteristic of namely, light emitting diode 38 being all lens 
42, when incident light it isdone, > 

[0047] 

[Formula 6] 

F (s,r ) = {2 N (n- 1 ) ws/r-1 } <sup>2 

With it becomes. 

[0048] 

In addition, at time of s> (r-a ) /tan (;th / 2), light of portion 
inside direction characteristic of namely, light emitting diode 
38 being lens 42, when the incident light it is done, 



Page 12 Paterra Instant MT Machine Translation 



JP1998283113A 



1998-10-23 



[0049] 
[*7]. 

F(s,r)=[{2N(n-l)ws-r}/{stan( d /2)+a}] 2 
ZZX\ n l*U>X(^Bi(T^T?fc<5o 
[0050] 

£fr. B 10 -e^-fi^lCs fgft-Sf-f^-K 38 t 

-So 

[0051] 
[5C8] 

L(s,r)=(l+M)s 

ZZT\ M liS 9 T^X.btl^o 

[0052] 

[xC9] 

M=(i/2)p/a=fy(s-f)4fc\p l4*3E*jKfc3teSi« 

[0053] 

CZT\ it 4 0) A <DmitmHi?'(*- K 38 0fg 

■F(s,r)l4H 14 -e^-TcfcdlCfcS-SCDfil^ilK 
*« s"0)ii*BlBfttft4. 

[0054] 

Ctlbfrb* ^i6tlfc983fey-f*— K 38 ICO 

fc<tK.lS 10 75 lx £SSifr&(DlciMKj:b:/X" 
42 CD*®, r cktf583t4r K 38 <tb>X42 
■t©JE>ts(Dtt(s,r)tttll - C*S. 

K38£b>X42fc£* 
■ft 36 rtlcBULfci-rSt.L l*^>$fe<t^> 
*{* 36 K 38 (D^iStCDSESI 

ttzs b>X 42 (D^g r 36 <D*£ 

[0055] 

■"6^i:**tu>x 42 vmnttzztitM . m 

£<7)figJ£. tztx.lt 10 75 lx **at4«(s,r) 

*^n^. c(D^^xic^or^>a<7)iB^A 



[0049] 
[Formula 7] 

F (s,r ) = [{2 N (n- 1 ) ws-r } / {stan (;th / 2) +a }] <sup>2 

Here, n is refractive index of lens. 

[0050] 

In addition, as shown with Figure 10, distance L of light 
emitting diode 38 and the light source image which light . 
collection is done is given with next formula. 

[0051] 

[Formula 8] 

L(s,r) = (l +M)s 

Here, M is given with formula 9. 

[0052] 

[Formula 9] 

Furthermore M= (1 / 2) p/a=f7 (s-f ), as for p as for outer 
diameter* f of light source image which light collection is 
done it is a focal distance of lens 42. 

[0053] 

Here, as for value of A of formula 4 with constant which 
canbe calculated from direction characteristic and peak 
brightness of light emitting diode 38, the F (s,r ) as shown 
with Figure 14, becomes increase function of the s which is 
focused to fixed value which is. 

[0054] 

From these, group (s,r ) of distance s of radius r and light 
emitting diode 38 and lens 42 of lens 42 which is necessary in 
order to actualize the illumination* for example 10 0,000 lx 
in pen point which is necessary for light signal input 
concerning the light emitting diode 38 which is given, can be 
calculated. 

In order for light source image which namely, light collection 
is done to be a position of the pen point , when we assume, 
that light emitting diode 38 and lens 42 , were arrangedinside 
pen main body 36, L gives distance of pen point and tip of 
light emitting diode 38 inside pen main body 36. 

In addition, radius r of lens 42 stipulates thickness of pen 
main body 36. 

[0055] 

This way, you inspect, follow to this size and can form 
imaging system 35 of pen type whether solution of group 
(s,r ) which actualizes predetermined illumination* for 
example 10 0,000 lx light which it occurs from light emitting 
diode 38 which is and is given by the light collection doing 
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[0056] 

K TLSH580P £ffllvc 10 75 lx £#;t-& 
'OSKDilfiAJlgS 35 ©IM X£±JfiC!>* 

[0057] 

C<7)^^a)S§3fe^-<^--K 38 its' 6 
=8° s a=0.225cm, A=58001x "Cfc-S, 

S3tfflO)b>X42 ,fcl/C>n=1.51,w=0.31, 
tkft N=2 <Dy=77s=?vtls^X£&0&(Dbt 

So 

WtAU mmtLX 10 75 lx «3R-T*i, * 
36 ©*4lCTPi*45L*b>X 42 ©4* 
S r, 36 ©ftSlCTIB******* 

K 38 fc«afe**lfc3tea*t©«EII L;tt 

[0058] • 

r=0.5cm, (R=1.6cm)©<fc£, 

s=4.2cm, M=0.23 f§, L=5.1cm 

r=0.4cm, (R=1.3cm)©<tg-, 

s=3.9cm, M=0.19 f§, L=4.6cm 

i^0.35cm,(R=l.lcm)©<!:#, 

s=3.7cm, M=0.17 f£, L=4.4cm 

Ctt6©«^6 i .*»«J8*y^-K 38 

36 <D5feiiSSPfrb55Si L ©'fiMBCiRMv 
±$©iMX©^X5 1 ^©L'>X 42 
*»36©jfefll|»^&ffi(t(L-s)©tt«lcHlt*l 
J*,*>S©H*A"*S« 35 

ft<, *-#-#*ctft<. a»ttft*^xic«« 

"<?#*. 
[0059] 

z©ck5lz«j««i^>*f* 36 ©&««'# 

ic*a**<«[tfti*fcto, tuiHraftC 31 iz 

36 ©ftWa^ttttSF-frfcttttT?,* 

;JS<£©H& p lc»JE-r***©««lc3ttt^- 
#A"rtS*i*. 

ft*, U>X 42 ©4M£ r, »*y^'*-K 38 t 

^>*{* 36 ©ftl|(tflU:©ERt L rc»u #;JS 

•©«api*aT©«tft*. 



with lens 42, is possible as size of actual pen. 
[0056] 

When size of imaging system 35 of pen type which gives 
100,000 lx for example Toshiba Corporation (DB 
69-054-3517 ) make making use of high brightness red color 
light emitting diode TLSH580P is calculated with 
theabove-mentioned method it becomes like below. 

[0057] 

Furthermore, light emitting diode 38 in this case, the;th = 8 
deg, is a=0.225 cm. A=5800 lx. 

In addition, use plastic lens of n=1.51,w=0. 31, number of 
layers N=2 as lens 42 for light collection. 

And, these values are substituted to formula 4. formula 6, 
formula 7 and formula 8, 100,000 lx are required when as 
illumination, as for light emitting diode 38 and distance L, 
reduction draw ratio M etc gives lower limit to length of 
radius r, pen main body 36 of the lens 42 which gives lower 
limit to thickness of pen main body 36 of light source image 
which which light collection is done like below it is sought. 

[0058] 

At time of r=0.5 cm, (R=1.6cm), 

s=4.2 cm, M=0.2 3 times, L=5. 1 cm 

Attimeofr=0.4cm, (R=1.3cm), 

s=3.9 cm, M=0.1 9 times, L=4.6 cm 

At time of r=0.35 cm, (R=l.l cm ), 

s=3.7 cm, M=0. 1 7 times, L=4.4 cm 

If from these values, from tip portion of pen main body 36 it 
provides the high brightness light emitting diode 38 in 
position of distance L and from tip portion of pen main body 
36 provides lens 42 of plastic of above-mentioned size in the 
position of distance (L-s ), as for imaging system 35 of pen 
type, it canconstitute in actual, size without be too long thing 
without betoo thick thing. 

[0059] 

This way when it constitutes, because light source image is 
tied to lobe of pen main body 36, with state which tip portion 
of pen main body 36 contacted exiting side polarizing plate 
31, light signal is inputted into region of thickness 
whichcorresponds to diameter p of light source image. 

Furthermore, diameter p of light source image reaches value 
below vis-a-vis the distance L of radius r, light emitting 
diode 38 of lens 42 and tip portion of pen main body 36. 
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[0060] 

r=0.5cnu L=5.1cm ©<h£\ p=lmm 
r=0.4cnu L=4.6cm ©<k£\ p=0.86mm 
r=0.35cm, L=4.4cm ©<tr£. p=0.77mm 

TL 37 ©|*SI*, ±iS©3te»*©«S p cfcU* 

[0061] 

H 2 T?«Lfc*3l^>*(* 36 ©ftSffigfl 

36 ffl*jiW3wa»Lfcfc*a>#.**4f 



[0062] 

L*u*>*i* 36 'a>ft»»*<ia»fliflia6« 
5'^«i"*5it*'<>*i*"36'(Day«»'cft* 

nJBB»c.'fcfcittf**>3t©M^43 *» 
[0063] 

38 * titttttztts 36 ©5fc®Sfl£ 

Cfl)ii*,lil»«fll*« 3l"(CfcltijB*tt* 

[0064] 

*fc. K38-©S3RfcLT % H 3 "Ctf 

■rcfe3K««39t«ffl-r*»*lcl*,-K>*tt: 

■■■36©rt©**4f<*-K38 cM±*lC*»-39 

fcfc # L,m?ft 39 ©«ft3b<*#L^»*l*'<>* 
ft 36 SJ»Ofc#lzl#%|C|l<«t*©T?, El 4 T- 
<MI^ 36 «©*#*** 

-K38 |c»«Lfc3-K*. *>*(*36 ©±SB 

3^&^»iwgiaiLr^»©««8B 45 izfttt 

U Z©«SSjt 45 fr&am-fSJol-LT** 



[0060] 

At time of r=0.5 cm, L=5. 1 cm, p=l mm 

At time of r=0.4 cm s L=4.6 cm, p=0.86 mm 

At time of r=0.35 cm* L=4.4 cm, p=0.77 mm 

Therefore, it sets inner diameter of passage 37 which was 
formed in the tip portion of pen main body 36, more largely 
than diameter p of above-mentioned light source image. 

[0061] 

Furthermore, as shown with Figure 2, providing Switch 40 in 
tip portion of pen main body 36, when tip portion of pen main 
body 36 contacted exiting side polarizing plate 3 1 only, 
inorder light emitting diode 38 lighting to do, it is possible to 
constitute. 

[0062] 

But, when tip portion of pen main body 36 does not contact 
exiting side polarizing plate 3 1 even, when lighting it does 
light emitting diode 38, Switch 40 without providing, as 
shownwith Figure 5, in outer surface which is a grip amount 
of pen main body 36, the Switch 43 of for example button 
type should have provided. , 

This way when it constitutes, light emitting diode 38 
lighting* extinguishing is possible with the timing of option. 

[0063] 

Therefore, as shown with Figure 5, while light emitting diode 
3 8 lighting it isdone, tip portion of pen main body 36 is 
floated from exiting side polarizing plate 31, -S> it ispossible . 

In this case, illumination in exiting side polarizing plate 3 1 
goes down more or less, butbecause illumination territory 
spreads a little from diameter p of theoriginal light source 
image, when thickness of line which is inputted inside optical 
input possible illumination range is adjusted, this way it 
should haveconstituted. 

[0064] 

In addition, as shown with Figure 3 as power supply of light 
emitting diode 38, when battery 39 is used, from light 
emitting diode 38 among pen main body 36 space 
whichinserts battery 39 in upward direction should have been 
provided. 

However, when weight of battery 39 is large, when having 
pen main body 36,because it becomes difficult having, as 
shown with Figure 4, pullingout cord which connects one end 
to light emitting diode 38 inside pen main body 36,from upper 
part of pen main body 36 to outside, you connect to power 
supply 45 of outside, you are possible to charge from this 
power supply 45. 
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[0065] 
[0066] 

Z<DmmOWmX'\t, 'O*!* 36 £ , MUSICS 
ft 37 ttt&vIWl® 36a <k, ZOTbISiSB 36a, 
|Z*t1-<5@£S|5 36b £(=#Ml/Cl*&. 

C<Z)@£S|5 36b fl|::f*,J63fc***-K38isj:- 
[0067] 

^fc.-5-0)5feigilll<»?1-SI-l*"ISlSI5 36a <7>fl 

36a £ . «3tt^-f*-K.38 ^e><D3tftfl^lSirc;tt 
oTillilRrftfcSfcLTl**, 

*L"C» Ctl&RrMflj 36a 36b irOfe^ 

36a fctffei* 47 <0SH*liJ:y @5£SP 36b 

[0068] 

■nUWUz^vT 40 tmCtcD^ISit, iBI4 
31 £0)2kmzM*>Wift2li:. MM. 

[0069] 

a****^ *mB*ui»«ni*«3i ±\z 

U %3bV4*^ 38 itfAJT-f*. 
[0070] 

C(7>tt. liteft 47 ' l*Ett&h.T*5&.1\ RT» 
36a l*@£g& 36b |C^LT*tlttlT{4a 
UTfcy, b>X42l*C(75^®l^*Jl^T, H7T? 

31 "|c*a«4«IS«i+6«»:3I=ttlllftSE**iT- 

.. L^o ■ 

'« 3i- (=«<»»*i*-fc««i-c<Dai*r««3t« 



[0065] 

Next, embodiment which is shown in Figure 6 through Figure 
8 is explained. 

[0066] 

With this embodiment, pen main body 36, is divided with into 
movable part 36a whichpossesses passage 37 in tip and fixing 
portion 36b for this movable part 36a . 

Inside this fixing portion 36b , lens 42 for light emitting diode 
38 and light collection, it isprovided with specified positional 
relationship which is sought from relationship which 
ismentioned earlier. 

[0067] 

In addition, in outer perimeter of end side inner perimeter of 
movable part 36a is playing in slideable, this movable part 
36a , alongside optical axis direction from light emitting diode 
38 in advanceable and withdrawable has supported. 

And, spring 47 we have lain between in these movable part 
36a , and between the fixing portion 36b usually, most leaving 
from fixing portion 36b , due to repulsive force of the spring 
47, position we do movable part 36a 

[0068] 

Furthermore, it provides same ones as Switch 40 which is 
explainedwith Figure 2 in tip portion exterior surface of this 
movable part 36a , on operating withcontact with exiting side 
polarizing plate 3 1 , supplying battery 39 to light emitting 
diode 38 as the power supply, in order lighting to do, it should 
have constituted. 

[0069] 

When and, inserter has pen main body 36, in order that light 
signal isinputted, tip portion contacts lightly on exiting side 
polarizing plate 3 1 , Switch 40 operates on first, light emitting 
diode 38 does lighting. 

Light which it occurs from this light emitting diode 38 light 
collection is done with the lens 42 . 

[0070] 

This time, not being compressed, movable part 36a most 
leaving vis-a-vis the fixing portion 36b , position we do 
spring 47, lens 42 is set as shown with the Figure 7 in this 
state, in order light source image imaging to do in exiting side 
polarizing plate 3 1 which opposes with passage 37, position. 

tip portion of namely, pen main body 36 irradiated region in 
exiting side polarizing plate 3 1 with state whichcontacted 
exiting side polarizing plate 31 lightly, with same size as light 
source image, moved pen main body 36, thickness of line 
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[0071] 

Xlz % X*#A^>*I* 36 €dlttMJMK 31 
36a"teBfi«36b f«::*7*K**.- 

■c©«*,"w»»36a ©aa"37**-r**« 

SPtg^SB 36b WIZ@S$^fcb>X 42 t0 
[0072] 

[0073] 

[36BJJ©S(i£] 

<,»±ttc*«. 

[0074] 

*-K^6©ft*a3fe»t»fii- 



[0075] 

9Htt*ftorafiRniBic««Lfca)Tf. 



which is drawn by becomes the minimum. 
[0071] 

When next, inserter pushes pen main body 36 to exiting side 
polarizing plate 31, as shown with the Figure 8, spring body 
47 is compressed according to this press contact force, slide 
does movable part 36a on fixing portion 36b side. 

As a result, distance of tip portion which possesses passage 37 
of the movable part 36a and lens 42 which is locked inside 
fixing portion 36b is shortened,like Figure 8, irradiated region 
for exiting side polarizing plate 3 1 when pushing, with 
becomeslarge in comparison. 

[0072] 

By this kind of mechanism, size of point which is inputtedinto 
exiting side polarizing plate 3 1 with pencil pressure of 
inserter and thickness etc of the widths character of line it 
changes. 

[0073] 

[Effects of the Invention] 

According to this invention, as with light-transmitting part 
which provides lightfrom light emitting diode, in tip portion 
drawing* illumination territory is decided in thenecessary 
size, assured signal input makes possible, also electricity 
consumption is littlewith low cost, is superior even in safety. 

[0074] 

In addition, it is provided between light emitting diode and 
light-transmitting part, lightfrom light emitting diode it is 
something which possesses lens which the light collection is 
done in suffering input surface which opposes to 
light-transmitting part. 

And, to provide lens between light emitting diode and 
light-transmitting part , because the light collection it tried to 
do light from light emitting diode, light flux while in 
thenecessary size drawing, while even with light emitting 
diode where light emitting illumination is low relatively 
making irradiated region appropriate it can designate the 
character as illumination which is necessary for signal input 
without dependingon passage. 

[0075] 

Furthermore, because pen main body movable part and this 
movable part which possess light-transmitting part in tip 
being something which has fixing portion and these movable 
part and lies between between fixing portion spring which 
support in advanceable and withdrawable alongside optical 
axis direction, maintaining elasticity movable part of tip 
vis-a-vis fixing portion of pen main body, constituted in the 
advanceable and withdrawable, width of light flux for input 
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be able to change, light of thickness which responds to pencil 
pressure of inserter can be inputted according to pencil 
pressure for pen main body. 

[Brief Explanation of the Drawing(s)] 

[Figure 1] 

It is a sectional view which shows one embodiment of 
imaging system of this invention. 

[Figure 2] . 

Expanding same as above other configuration example, it is a 
sectional view which it shows. 

[Figure 3] 

It is a sectional view which shows same as above other 
embodiment. 

[Figure 4] 

It is a sectional view which shows same as above other 
configuration example. 

[Figure 5] 

Expanding same as above use state, it is a sectional view 
which it shows. 

[Figure 6] 

It is a sectional view which shows same as above and other 
embodiment. 

[Figure 7] 

same as above use state when pencil pressure is weak, being 
attached, it is a sectional view whichit shows. 

[Figure 8] 

same as above use state when pencil pressure is strong, being 
attached, it is a sectional view which it shows. 

[Figure 9] 

It is a explanatory diagram which shows relationship between 
same as above light emitting diode and the lens. 

[Figure 10] 

It is a explanatory diagram which shows between same as 
above light emitting diode and relationship of lens and light 
flux which light collection is done. 

[Figure 11] 

It is a sectional view which shows configuration example of 
same as above liquid crystal display device. 

[Figure 12] 

It is a sectional view which shows other configuration 
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"Cfc-So example of same as above liquid crystal display device. 

[013] [Figure 13] 

|?l±iSSS^^S<7)"7h l J^XTb'l'Sffi(7)1 : 8 It is a top view which shows constitution of matrix array 

J&%7r:~?¥-WWlVib%>o substrate of same as above liquid crystal display device. 

[014] [Figure 14] 

^i±.%% J ? <4 KCDMS^te^S^y^Tr It is a graph which shows illumination characteristic of same 

fc'So as above light emitting diode. 

\M%G>W&\ [Explanation of Symbols in Drawings] 

31 ■ 31 • 

W\t}^tLX<DiH^MMtft^Si exiting side polarizing plate as suffering input surface 

35 .. ' 35' 

H^A^H^B imaging system 

36'. '• .• ' - 36 '.' 

pen main body 

■ 36a . ' 36 a 

RTBfi^ movablepart 

36b 36b 

@^pP fixing portion 

37 - . 37 ■ ■ ■ 7 : . • 
S3tpB<tL"C(DSI?L passage as light-transmitting part 

38 • . 38 ■• 
f&tti&'iJ'— K light emitting diode 
42 ' 42 ' • 

U>X lens 

47 ; •• . . •• ., 47 

l^teft spring ' 
Drawings 

[01] " [Figure 1] 
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[Figure 2] 




[H3] 



[Figure 3] 
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[Figure 4] 



[FigureS] 
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[07] 



[Figure 7] 




[08] 



[Figure 8] 



Page 22 Paterra Instant MT Machine Translation 



JP1998283113A 



1998-10-23 




p 



[g!6] [Figure 6] 




Page 23 Paterra Instant MT Machine Translation 



JP1998283113A 

[B9] 



[Figure 9] 




1998-10-23 



3f' 



" ~ " "^25 

11 XI ^ 



i3D-c 



[Figure 11] 



[HI 2] 




5/- 



7? Ull 



=*-a> 



[Figure 12] 



[010] 



[Figure 10] 



Page 24 Paterra Instant MT Machine Translation 



JP1998283113A 



1998-10-23 




[013] 

il 

I t 



23. 




=3 W 




[Figure 13] 



22 



27. l. 




r 



rr 

V 



^>- 




'33 



[014] 



[Figure 14] 



Page 25 Paterra Instant MT Machine Translation 




Page 26 Paterra Instant MT Machine Translation 



